Growth takeoffs in developing economies have rebounded in the past two decades. Although recent takeoffs have lasted longer than takeoffs before the 1990s, a key question is whether they could unravel like some did in the past. This paper finds that recent takeoffs are associated with stronger economic conditions, such as lower post-takeoff debt and inflation levels; more competitive real exchange rates; and better structural reforms and institutions. The chances of starting a takeoff in the 2000s was triple that before the 1990s, with domestic conditions accounting for most of the increase. The findings suggest that if today's dynamic developing economies sustain their improved policies; they are more likely to stay on course compared to many of their predecessors. JEL Classification Numbers: E32, E60, F4, O11, O42
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I. INTRODUCTION
Following a lackluster performance in the 1980s, growth in developing or low-income countries (LICs) rebounded starting in the 1990s (Figure 1) . They grew at a faster pace than advanced economies since the turn of the 21st century, and even outpaced other emerging market and developing economies since the Great Recession. This growth comeback in LICs imparts optimism about their prospects for many.
For skeptics, however, it may relate to a relatively favorable global economy, strong commodity prices, and low interest rates. Thus, for instance, strong LIC performance was also observed in the 1960s and early 1970s, only to sputter for many in the late 1970s and 1980s when global conditions turned sour. In fact, much of the recent literature has induced a sense of deep pessimism about LIC prospects given their weak institutions, unimpressive economic reform, and resource-curse challenges (see Pritchett (1997) , Sachs and Warner (1997, 2001 ), Easterly and Levine (1997) , and Rodrik (1999) among others). Thus, understanding whether today's dynamic LICs have improved prospects of growing at a strong and sustained pace than in the past will require assessing whether their growth is built on lower economic vulnerabilities today than before. Addressing this question is the main objective of this paper.
We make three small but important contributions to the empirical growth literature in this paper. First, using data from the early 1950s, we exclusively focus on the experiences of nearly 70 LICs. The related recent literature has typically not differentiated between emerging market and low-income countries (see Berg, Ostry, and Zettelmeyer, (2012) , Hausmann, Prichett and Rodrik (2005) , Lin and Rosenblatt (2012) , Jones and Olken (2008) , and Abiad and others (2012)) 2 . By zooming in on LICs, we recognize the development challenges that are unique to countries at low income levels, with limited financial depth and integration.
Second, we make an exhaustive classification of each LIC's growth experience into episodes of growth takeoff-defined as a reasonably long period of reasonably strong growth in output per capita-versus other periods. Singling out such takeoffs, we then identify those economic conditions and structural characteristics that are more associated with takeoffs than 2 However, a number of recent studies have focused on LICs in Sub-Saharan Africa-for instance, Arbache and Page (2009 ), McAuliffe, Saxena and Masafumi (2012 ), and IMF (2008 . Low-income countries Other emerging market and developing economies Advanced economies with other growth episodes or non-takeoffs. We are also able to then compare how these relationships may have changed over time, in particular between the takeoffs from the past two decades with those before the 1990s. Our aim is to discern from these patterns any differences in potential vulnerabilities between recent takeoffs versus non-takeoffs, and between takeoffs across the two generations.
Third, in light of the sometimes poor data quality and coverage for LICs, we complement the statistical analysis with historical case studies to provide evidence on takeoff experiences of specific countries, to further deepen our understanding of what policies helped sustain or derail takeoff.
Our main findings are as follows: first, LIC growth takeoffs, defined as upswings in per capita output that last at least five years with growth averaging at least 3½ percent, have markedly risen since the 1990s. Recent growth takeoffs have lasted longer than those prior to the 1990s. Second, takeoffs are important step in development as they typically lead to 50-60 percent increases in real per capita GDP within 10 years after takeoff, although some previous generation takeoffs ended in crises or reversed sharply. Third, LICs in recent takeoffs tended to demonstrate stronger post-takeoff macroeconomic outcomes-such as lower debt and inflation, more competitive exchange rates, higher investment levels-as well as structural reforms and institutions-such as better infrastructure, lower regulatory burden, and more political stability-than their predecessors. This is partly due to a greater reliance on FDI-financed investment instead of debt-financed investment. Finally, case studies stress that sustaining strong macroeconomic and structural policies is key to sustaining growth takeoffs.
These findings suggest that although today's dynamic LICs still face many challenges, they are off with a good start. The key now is to stay on track with their longer-term objectives and avoid procyclical policies despite the ultralow global interest rates. If these economies can continue to sustain their improved policies, they are more likely to stay on course and avoid the reversals in economic fortunes that affected many of their predecessors.
The rest of the paper is organized as follows. Section 2 identifies LIC growth takeoffs and compares them in historical perspective. Section 3 presents the empirical analysis: first, it documents the behavior of key macroeconomic and structural policy variables underlying LIC takeoffs in the two generations-1990-2011 and prior to the 1990s. Next, it presents a multivariate regression analysis to jointly account for the relationship between growth takeoffs and a number of the underlying correlates, and then considers a number of robustness checks. Section 4 presents the case studies. Section 5 concludes.
II. TAKEOFFS IN HISTORICAL PERSPECTIVE
We start by defining a low-income country (LIC). For this, advanced economies are defined as the member economies of the Organization of Economic Cooperation and Development (OECD) as of 1990, with the exception of Turkey. All other economies are classified as emerging market and developing economies (EMDEs). Among these, at any given time, an LIC is defined as an economy whose average real output per capita over the previous five years is lower than a time-varying low-income threshold. The low-income threshold in 1990 is set at the bottom 45th percentile of average EMDE output per capita (about $2,600 in purchasing-power-parity-adjusted constant 2005 U.S. dollars). This threshold is extrapolated backward and forward using the average growth rate of global output per capita during 1950-2011 (about 2.3 percent per year) to get a low-income threshold for each year. 3 Next, we identify upswings and downswings in LICs' annual purchasing-power-parityadjusted real GDP per capita level since 1950. Similar to Abiad and others (2012) , we use the Harding and Pagan (2002) algorithm to pick turning points in LICs' real GDP per capita. The algorithm searches for local peaks and troughs that meet the specified conditions for the length of cycles and the upswings and downswings. The only condition we impose is that the cycle, comprising one upswing and one downswing, is at least five years long, to avoid picking high frequency fluctuations in output per capita that are very common to developing economies.
Finally, we define a takeoff as an upswing in LIC output per capita that lasts at least five years, with average annual growth of at least 3.5 percent. The threshold of 3.5 percent growth is the 60th percentile of growth in output per capita in all emerging market and developing economies in the past two decades and is the standard threshold used in other studies (see Hausmann, Pritchett, and Rodrik (2005) and Johnson, Ostry, and Subramanian (2007) ). The window of five years is long enough to rule out one-off increases in LIC growth rates. These criteria identify 29 growth takeoffs during 1990-2011 (Table 1) and 41 takeoffs prior to 1990s (Table 2) . 4 3 To ensure that the results are unaffected by very small economies, the sample excludes economies whose average 1950-2011 population was less than 1 million inhabitants. China and India are included in EMDEs, but not LICs.
4 Some of these episodes followed serious internal or external conflicts and were excluded from the analysis (see Appendix 1 for the definition of a postconflict takeoff). However, the results hold even with the inclusion of these cases, and are available on request. Also see Section 3 for a number of robustness checks. Figure 2 shows that LIC takeoffs have occurred in two waves; the first wave in the 1960s and early 1970s, and the second wave in the last two decades. Panel 1 shows the number and share of LICs that embarked on a takeoff each year, and Panel 2 shows the total number and share of LICs that either took off or sustained an ongoing takeoff. Both panels confirm that after a rise in the share of LICs entering and sustaining takeoffs in the 1960s and early 1970s, this share fell in the 1980s, and rebounded again from the 1990s. Note, however, the frequency of growth takeoffs declined after 2008, in part because of data censoring, but also because of a drop in the share of LICs that had sustained their takeoffs.
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Nevertheless, despite the Great Recession, one-third of LICs still sustained their takeoffs as of 2011 compared with an average of 20 percent during the 1980s.
Recent takeoffs have lasted longer than those in the previous generation, and have also had somewhat stronger growth outcomes (panel 3 of Figure 2 ). Over the past two decades, the median duration was 9 years for growth episodes that were already completed and 12 years for episodes that were still ongoing as of 2011. In fact, as indicated above, more than half of the recent takeoffs continued through the Great Recession. Median growth in output per capita was 6¼ percent and 5¼ percent, respectively, in recent takeoffs that have already ended versus those that were still ongoing. This compares with a median duration of about 7 years and median growth of about 5 percent for takeoffs before 1990.
Global conditions helped spur LIC takeoffs, but there was obviously more at play. Figure 3 documents the behavior of global growth, the U.S. real interest rate as a proxy for global interest rates, and terms-of-trade (TOT) growth during LIC takeoffs. Each global indicator is presented in three snapshots: its average level during the five years before takeoff, five years after takeoff, and during the 6 th to the 10 th years after takeoff. Global growth and 5 Given the condition that takeoffs must last at least five years, it is not possible to identify new takeoffs after 2007. interest rates are expressed as deviations from their average value during the entire sample period. Compared with pre-1990 takeoffs, recent takeoffs started under weaker global growth and higher global interest rates, but these conditions improved after takeoff for the current generation, whereas they deteriorated for the previous generation. Pre-takeoff TOT growth was more favorable for the former than the latter, but TOT growth rose for both generations after takeoff. That said, LICs that were unable to take off faced similar global conditions as those that did, suggesting that domestic conditions and policies also affect whether or not an LIC takes off.
Related to the above, Figure 4 confirms that LIC takeoffs have typically been more than a commodity story. LICs that took off had a variety of economic structures, with some rich in resources and others manufacturing-based. The same holds for their peers that did not take off. Among the current generation of takeoffs, the resource-rich LICs performed particularly well-their GDP per capita typically rose by 80 percent in 10 years-but many of their resource-rich peers could not jump-start growth (Figure 4 , panels 1 and 2). Among dynamic LICs prior to 1990, resource-rich LICs tended to perform strongly in the first 10 years after takeoff but were overtaken after 10 years by other LICs (Figure 4 , panel 3). Among past weak performers, resource-rich LICs in fact experienced the slowest growth ( Figure 4 , panel 4). Manufacturing-oriented dynamic LICs among both the current and previous generation of takeoffs saw a 50 percent rise in GDP per capita after 10 years. But many of their manufacturing-oriented peers were unable to take off.
Igniting strong takeoffs appears to pay off in long-term gains in output per capita. Figure  5 shows that LICs that succeeded in taking off-or dynamic LICs-tended to remain on a stronger trajectory for output per capita in the years after takeoff. For the current generation, 6 In Figure 5 , the year before the start of each growth takeoff is centered at zero. The control group comprises country-year pairs of LICs that did not takeoff in the years in which the dynamic LICs took off. Notwithstanding the benefits from takeoffs, history tells a cautionary tale for LICs today. First, many currently dynamic LICs also belonged to the previous cohort of dynamic LICs. This raises questions about whether the vulnerabilities of these LICs have changed fundamentally. Second, close to one-third of previous takeoffs ended with a currency, debt, or banking crisis (Table 3 ).
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Although less than 15 percent of recent takeoffs have ended with crises thus far, their future prospects remain uncertain. Last but not least, Figure 5 , panel 3, shows that the pace of growth in the previousgeneration takeoffs slowed after 10 years, but more importantly, those in the bottom quartile of the distribution reversed their gains in output per capita within 20 years after takeoff. The main question in many policymakers' minds is whether this time is different or whether the current-generation dynamic LICs is vulnerable to impending crises or similar reversals as many dynamic LICs in the past. The next section addresses this question.
III. WHAT LIES WITHIN: THE ROLE OF ECONOMIC AND STRUCTURAL POLICIES AND INSTITUTIONS IN TAKEOFFS
This section draws on the growth and development literature to present stylized facts that address two key questions about the nature of LIC growth takeoffs. First, is takeoff associated with strong investment growth? The idea that investment is crucial to fostering growth in developing economies has a long history. 8 Second, is the growth strategy likely to endure? Even if investment were strong, growth could still fizzle if investment is not financed by sustainable means-giving rise to macroeconomic imbalances-or if it is not productive. Thus, to catalyze a takeoff and sustain it, strong investment growth should be supported by policies that do not induce macroeconomic vulnerability and by reforms and institutions that foster productivity and competitiveness. Against this premise, this section documents the 7 The data on crises draw on Laeven and Valencia (2012) and start in 1970. Thus, we are unable to assess what share of the four growth takeoffs that ended before 1970 was crisis related. 8 See, for instance, Rostow (1956) and Rosenstein-Rodan (1943) , among others. However, the empirical evidence on the importance of investment is mixed. For instance, Hausmann, Pritchett, and Rodrik (2005) find that strong growth episodes are significantly correlated with increases in investment, whereas Jones and Olken (2008) do not. 9 See Commission on Growth and Development (2008), Spence (2011 ), Rodrik (2003 , and Lin (2012 differences in economic conditions in recent LIC growth takeoffs compared with those that occurred prior to the 1990s. That said, all stylized facts are based on correlations and should be interpreted as associations with takeoffs rather than drivers of takeoffs.
A. Stylized Facts-Now versus Before
We examine indicators of macroeconomic management, external competitiveness, and structural characteristics related to productivity, economic and political institutions. The indicators proxying for macroeconomic conditions include public and external debt, inflation, current account balance and its financing, foreign reserves. Real exports growth, export concentration, real exchange rate change and its deviation from its productivity-adjusted longterm level are used to proxy external competitiveness conditions. Structural characteristics are given by the size of government, infrastructure, health, education, income distribution (income inequality), and a proxy for political institution (given by the relative constraint on the executive). Appendix 1 discusses in detail the construction and sources for these data.
As before, each indicator in Figures 6-10 is presented in three snapshots: its average level during the five years before takeoff, five years after takeoff, and during years six to ten after takeoff. Significant tests are done on two levels-along the x axis, tests are between the distribution of the indictor for takeoffs versus non-takeoffs for each generation (pre-1990, and 1990-2011) ; along the blue bars, tests are between the distributions of the indicator for takeoffs in 1990-2011 versus those prior to 1990.
Although both the current and previous generation of takeoffs coincided with strong investment growth, they differed significantly in how the saving-investment gaps were financed. Takeoffs in both generations were correlated with higher levels of investment and national saving rates compared with LICs that could not launch a growth takeoff ( Figure 6 , panels 1-4). In addition, current account deficits were broadly similar in both generations ( Figure 6 , panels 5 and 6). However, a larger share of the current account deficits was financed by foreign direct investment (FDI) flows for the current generation of takeoffs compared with the previous generation. FDI flows also rise sharply after takeoff for the current generation of dynamic LICs compared with both the LICs with weak growth and the previous generation of dynamic LICs ( Figure 6 , panels 7 and 8).
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Recent LIC takeoffs were supported by sharp declines in public and external debt levels, in part as a result of their greater reliance on FDI, as well as by policy adjustments undertaken to qualify for debt relief ( Figure 7 , panels 1-4). Among the current-generation dynamic LICs, within 10 years after takeoff, public debt decreased from more than 90 percent of GDP to 44 percent of GDP, and external debt fell from more than 70 percent of GDP to about 44 percent. Even if economies that received debt relief are excluded from the sample, the pattern of lower external and public debt over time still holds-public debt typically declines from 50 percent of GDP before takeoff to 40 percent of GDP in 10 years after takeoff, whereas external debt declines from 60 percent of GDP to about 45 percent of GDP during the same period. More reliance on FDI and greater macroeconomic policy discipline also appears to have been associated with lower inflation after takeoff in the current generation of dynamic LICs relative to the previous generation ( Figure 7 , panels 5 and 6). For the latter, public and external debt stood at 40 and 33 percent of GDP, respectively, before takeoff, but more than doubled within 10 to 20 years after takeoff, and inflation tended to increase as well.
Finally, there is no compelling evidence that recent takeoffs are accompanied by rising financial imbalances. The ratio of credit to GDP tends to increase gradually in recent takeoffs, corroborating the symbiotic relationship between financial intermediation and growth ( Figure 7 , panels 7 and 8). Still, credit-to-GDP ratios in dynamic LICs were lower than in LICs with weaker growth and in LICs that took off in the previous generation.
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Competitiveness and export growth are important for LIC takeoffs. Both today and in the previous generation, LICs with takeoffs experienced stronger export growth than LICs with weaker growth (Figure 8 , panels 1 and 2). Today's LIC takeoffs tend to have more geographically diversified exports, which may be one reason they have been able to sustain strong export growth-along with the fast growth in EMDEs such as China and India-despite anemic growth in advanced economies ( Figure 8 , panels 3-4).
The real exchange rate also seemed to help boost export performance for recent LIC takeoffs. Their real exchange rates versus the U.S. dollar typically depreciated during the five year periods before and at the start of a takeoff, but there was appreciation pressure during the 6 to10 years after takeoff (Figure 8 , panels 7 and 8). However, the real exchange rate was Note: EMDEs = emerging market and developing economies; LICs = low-income countries. Economy groups and indicators are defined in Appendix 1. LICs exclude countries experiencing or recovering from a serious external or internal conflict at the start of their takeoffs. See the text for definitions of strong and weak growth episodes (takeoffs are strong growth episodes). See Appendix 1 for the definition of conflict and the source of the conflict data. *, **, and *** denote statistically significant difference in distributions (based on the Kolmogorov-Smirnov test) at the 10 percent, 5 percent, and 1 percent levels, respectively. Significance tests on the x-axis are for the difference in the distributions between the groups of strong and weak growth. Significance tests on the blue bars are for the difference in the distributions across 1990-2011 and before 1990 (not shown for red bars). A constant composition sample underlies each of the panels to ensure comparability within the group of strong and weak growth episodes across time for that panel. 1 The real exchange rate change is the percent change in the five-year average real exchange rate versus the United States over a five-year period. 2 The real exchange rate deviation is the residual from a linear regression of the log real exchange rate versus the United States on the productivity differential of a country and the United States, as proxied by the income per capita differential. typically some 25 to 30 percent weaker than its productivity-adjusted long-term level (Figure 8 , panels 9 and 10), implying that these dynamic LICs were able to maintain price competitiveness.
14 A greater accumulation of foreign reserves (Figure 8 , panels 11 and12) may have helped in this regard. For takeoffs before 1990, the behavior of the real exchange rate was not that different during the periods before and after takeoff, but it was as much as 10 to 15 percent stronger than its productivity-adjusted long-term level until five years after takeoff. This could be associated with weak macroeconomic conditions combined with exchange rate pegs.
LIC takeoffs tend to be complemented by improvements in the business climate and with productivity growth, but the record for recent generation of takeoffs is much stronger than for the previous generation. Dynamic LICs in both generations tend to have smaller governments, lower regulatory barriers (proxied by the level of regulation in business, labor, and credit markets), better infrastructure, and higher human capital levels (proxied by the number of years of school) than LICs with weaker growth (Figure 9 , panels 1-8). For recent takeoffs, the size of government and the level of regulatory barriers continued to decline after takeoff, and infrastructure and education continued to improve, whereas with the exception of education, these conditions remained the same or deteriorated for the previous generation.
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Turning to the role of social and political institutions in underpinning growth takeoffs, the findings suggest that today's dynamic LICs performed better on these institutional measures compared with both LICs with weak growth and dynamic LICs before the 1990s. The recent literature underscores the central role of economic and political institutions in determining why some economies are able to escape poverty and sustain strong growth, whereas others are not. 16 We analyzed the evolution of economic and political inclusiveness, as proxied by the degree of income inequality and the degree of control over the executive, respectively (Figure 9 , panels 9-12). Recent takeoffs display more income equality, whereas income inequality was typically high in the previous generation of takeoffs. Political institutions are also stronger in the current generation of takeoffs-possibly reflecting the end of conflicts or greater democratization in many dynamic LICs in recent years.
Overall, these stylized facts suggest that recent LIC growth takeoffs are generally underpinned by stronger fundamentals compared with takeoffs prior to 1990. The strong investment-and externally oriented growth in recent takeoffs relied less on foreign borrowing, which likely gave dynamic LICs more room to maneuver policies. Growth was also helped by a broad range of productivity-enhancing structural reforms and inclusive institutions, although further export diversification will be essential to improve their economic resilience. Many of these indicators are regarded as key determinants of sustained growth and bode well for today's dynamic LICs, particularly if they can maintain their policy momentum.
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17 See Berg, Ostry, and Zettelmeyer (2012) , Hausmann, Pritchett, and Rodrik (2005) , and Abiad and others (2012) . Note: LICs = low-income countries. Economy groups and indicators are defined in Appendix 1. LICs exclude countries experiencing or recovering from a serious external or internal conflict at the start of their takeoffs. See the text for definitions of strong and weak growth episodes (takeoffs are strong growth episodes). See Appendix 1 for the definition of conflict and the source of the conflict data. *, **, and *** denote statistically significant difference in distributions (based on the Kolmogorov-Smirnov test) at the 10 percent, 5 percent, and 1 percent levels, respectively. Significance tests on the x-axis are for the difference in the distributions between the groups of strong and weak growth. Significance tests on the blue bars are for the difference in the distributions across 1990-2011 and before 1990 (not shown for red bars). A constant composition sample underlies each of the panels to ensure comparability within the group of strong and weak growth episodes across time for that panel. Note, however, these univariate correlations cannot answer whether there are one or more key correlates or drivers of these takeoffs. In all likelihood the recent takeoffs were the result of a combination of several factors and their interplay with global conditions. Moreover, the policy improvements thus far may not be enough for sustained improvements in growth and income convergence. Both of these questions are addressed in the next subsection.
B. Logit Regressions-Putting it All Together
A conditional probability of an LIC new growth takeoff is estimated at an annual frequency to assess which conditions and policies are most strongly associated with growth takeoffs in LICs. The binary dependent variable is an indicator for a strong growth takeoff: 
in which j indexes the set of K potential covariates, j  is the coefficient on variable j x , and  is a constant term (the constant is not reported in results tables to save space). The model is estimated by maximum likelihood. The possibility that there was a structural break in these relationships in 1990 is also investigated. However, as in most statistical investigations, all estimated relationships should be interpreted solely as associational, rather than causal. Moreover, given the limited availability of data for many variables and the relative rarity of a takeoff, the model's results should be taken with a grain of salt.
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To assess the performance of the logit models, statistics from the receiver operating characteristic (ROC) curve defined by the estimates are shown (Table 4 ). The ROC curve summarizes how well the model is able to explain the occurrence of a success (takeoff) and a failure (no takeoff). See Berge and Jordà (2011) for an in-depth discussion of the interpretation of ROC statistics. In brief, the ROC captures the relationship between the true positive rate, TPR(π), or share of correctly classified takeoffs for the threshold probability π and the false positive rate, FPR(π), or share of incorrectly classified non-takeoffs. The area under the ROC curve (AUC) is a global measure of the performance of different logit models-the most accurate model shows the largest AUC and the least accurate shows an AUC close to one-half.
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19 To make the classification using the model practicable, an optimal threshold probability needs to be selected from the large set of possible thresholds characterized by the ROC curve. Because of its simplicity, the so-called Youden index and its associated cutoff threshold, π * , are used. The Youden index (J) is the difference between the true positive rate and the false positive rate. Then π * is the value of π that maximizes J = {TPR(π) -FPR(π)}. 1990 1990-2011 Note: The dependent variable is a dummy variable for the start of a new growth takeoff. Indicators (variables) are defined in Appendix 4.1. Heteroscedasticity and autocorrelation within country robust standard errors are in parentheses under the logistic (logit) regression coefficient estimates. *, **, and *** denote significance at the 10 percent, 5 percent, and 1 percent levels, respectively. Statistically significantly different coefficient estimates across the subsamples before 1990 and 1990-2011 are shown in bold (at the 10 percent level or lower). The average marginal effects by variable on the chances of a new growth takeoff are shown in the column next to the corresponding sample's logit coefficients. The marginal effect shows the average impact of a one-unit change in the explanatory variable on the probability of a growth takeoff (scaled to range from 0 to 100). The results (see Table 4 ) suggest that a country's chances of a new growth takeoff are related both to the global economic environment and to the initial levels and changes in the LIC's domestic macroeconomic conditions and structural characteristics. In particular, takeoffs in both generations were supported by higher global growth. A low initial level of per capita income raises the probability of a growth takeoff suggesting conditional convergence, as does the initial size of the economy, although these two relations are more significant today than prior to the 1990s.
Even after controlling for global conditions, a few policy variables standout as significantly correlated with chances of a takeoff. The initial deviation of the real exchange rate from its productivity adjusted long run level (a measure of the degree of overvaluation), as well as the appreciation of the real exchange rate are negatively related to the probability of a takeoff, in line with findings by others (Rodrik, 2008, and Johnson, Ostry and Subramanian, 2007) . Takeoffs are positively correlated with the level of educational attainment, and a reduction in the level of public debt. However, these correlations are significant only in the last two decades and not prior to the 1990s. Also, deeper trade linkages with other EMDEs have become more important for takeoff in the last two decades. It is possibly that as global trade and competition have increased over time, greater external competitiveness, export market diversification, and economies of scale, and higher human capital levels raise LICs' chances of takeoff relatively more than when the global economy were less integrated. Both, the initial level of investment and the increase in investment during takeoff are positively correlated with the probability of a takeoff in both generations, although the initial investment level is significant only for the takeoffs prior to the 1990s.
The baseline results suggest that the chances of takeoff more than tripled during the 2000s compared with the period before 1990 (Figure 10 ). The predicted annual probability of a new takeoff in any given year increased from less than 1 percent before 1990 to close to 3 percent during the 2000s. Improved structural conditions (more years of schooling) contributed most to this increase. Better macroeconomic conditions (higher investment growth, lower debt) are the next most important. Finally, stronger global growth and more outwardoriented policies (a more competitive real exchange rate, more exports to EMDEs) equally boosted the chance of a new takeoff. Higher initial income per capita in the 2000s lowered the chance of a takeoff, reflecting convergence, whereas larger economic size raised it, suggesting gains from economies of scale. However, as noted, the results should be treated with Note: The odds ratio is the probability of starting a takeoff divided by the probability of not starting one. The estimated contribution of the variables to the percent change in the predicted odds ratio is based on the logistic regression coefficient estimates in Table 4 , for the full sample. The variable groups shown correspond to those in Table 4 . The average values of the variables over either the period before 1990 or 2000-11 are used to calculate the predicted odds ratio. The associated predicted probabilities at these average values are 0.8 percent for the subsample before 1990 and 2.8 percent for the 2000-11 subsample. To calculate the overall change, the product of the contributions is used. See Appendix 3 for additional details on the model specification and estimation. caution because these are only associations and because data issues preclude a deeper analysis of some channels.
C. Robustness Checks
We now explore whether the stylized facts and regression results are robust to alternative samples of LICs. We consider five alternative robustness checks based on two different definitions of the sample of LICs, and three alternative criteria to qualify for a growth takeoff. Below we describe each of these discuss how these robustness checks affect both, the stylized facts, and logit regression.
Alternative Samples of LICs
Recall that the baseline sample considers a time varying income threshold, in which a country is defined as an LIC if its average real output per capita during the previous five years is below that threshold. In addition, the baseline sample excludes LICs experiencing or recovering from an external or internal conflict at the start of their takeoffs. We now consider two alternative samples: (1) the baseline sample including LICs experiencing or recovering from a conflict; and (2) an alternative sample built with a time-invariant income threshold, in which a country is considered an LIC if its average real output per capita over the previous five years is below $2,600 in purchasing-power-parity-adjusted constant 2005 U.S. dollars. This threshold corresponds to the 45th percentile of per capita real GDP output for the entire sample of EMDEs as of 1990. The latter sample excludes LICs experiencing or recovering from conflict.
Alternative Measures of Takeoffs
Next, three alternative measures of takeoffs are considered. The first alternative criterion for a growth takeoff follows Hausmann, Pritchett, and Rodrik (2005) : the growth episode is at least eight years long, during which GDP per capita growth averages at least 3.5 percent, and average growth during the episode is at least 2 percentage points higher than growth during the eight years before the takeoff, and output at the end of the episode exceeds its peak before the takeoff. In the second criterion, the growth takeoff allows for temporary delays or breaks in growth-for instance if a country has two growth takeoffs separated by less than or equal to 5 years, the second episode is considered to be a continuation of the previous episode for that country. In the third criterion, a takeoff is defined as in the baseline, except the growth threshold for per capita output is raised from 3.5 percent to 5 percent.
Applying the Hausmann, Pritchett, and Rodrik (2005) algorithm to the sample of LICs results in 55 growth accelerations (31 during 1990-2011, and 24 prior to the 1990s), with a significant overlap with the baseline sample. Excluding temporary delays from the baseline sample reduces the number of episodes from 29 to 24 during 1990-2011 and from 41 to 31 during the period prior to the 1990s. If the cutoff for qualification as a takeoff is raised to 5 percent, the number of takeoffs falls to 17 from 29 during 1990-2011 and to 20 from 41 during 1950-89.
The stylized facts in Subsection A of this section broadly hold for the alternative definitions for the LIC sample and alternative definitions of growth takeoffs, and are available on request. As in the baseline, both current-and previous-generation dynamic LICs experienced high investment and national saving rates compared with LICs that did not rake off. The current account deficits were broadly similar for both generations of dynamic LICs, but a larger share of the deficit was financed by foreign direct investment flows for the current generation. Recent LIC takeoffs were also supported by sharp decreases in inflation and public and external debt, which contrasts with the increases in these indicators in the previous generation. Moreover, both current-and previous-generation takeoffs involved stronger export growth, although today's LIC takeoffs have more geographically diversified exports and more competitive exchange rates. Finally, dynamic LICs, especially the current generation, have smaller governments, better infrastructure, and higher human capital levels than LICs that did not take off.
However, there are two differences between the univariate correlations using the baseline criterion for growth takeoffs and those with the alternative criteria using the Hausmann, Pritchett, and Rodrik (2005) methodology. Although income inequality is still lower in dynamic LICs than in LICs that could not take off, current-generation dynamic LICs do not have lower income inequality than dynamic LICs before 1990. Second, the current-generation dynamic LICs do not have stronger political institutions, as measured by the constraints on the executive, than the previous-generation dynamic LICs or the LICs that could not take off.
There are also two differences between the baseline results and the ones using a higher threshold for takeoff (at 5 percent growth in GDP per capita). We find that recent takeoffs have lower income inequality and stronger political institutions than takeoffs prior to the 1990s, but not relative to the LICs that did not take off. All other stylized facts are broadly similar to those with the baseline criteria.
Logit Results with Alternative Specifications and Estimation Methods
The regression analysis now considers a specification that adds decadal dummies to the baseline, and two alternative definitions of takeoff, one drawing on the Hausmann, Pritchett, and Rodrik (HPR) definition of growth acceleration (2005) and the second using a fixed income per capita threshold below which a country is classified as an LIC. As shown in Table 5 , the baseline findings are robust to the alternative specification and definition. When the HPRderived definition of takeoff is used, the same general pattern of coefficient signs is seen, although they are statistically insignificant for the structural conditions. This insignificance may reflect the lower incidence of HPR growth accelerations in the full sample and their greater concentration in the sample since 1990. The model based on the HPR definition is not estimable for LIC takeoffs prior to 1990 because of the paucity takeoffs among LICs during that period (and the lack of comprehensive data on all the indicators). The dependent variable is the indicator for a new takeoff in growth. Heteroscedasticity and autocorrelation within country robust standard errors are in parentheses under the logistic (logit) regression coefficient estimates. *, **, and *** denote significance at the 10 percent, 5 percent, and 1 percent levels, respectively. The last two columns show results using the Hausmann, Pritchett, and Rodrik (HPR, 2005) definition of growth accelerations as the binary dependent variable. The subsample before 1990 is not shown because of the exceedingly low incidence of takeoffs as defined by HPR during the period. 1/ EMDEs = emerging market and developing economies. 2/ AUC = area under the receiver operating characteristic curve.
In other checks, we also found our baseline results to be robust to including conflict cases and to merging takeoff episodes that are within five years of each other. The latter check reduced the number of takeoffs in the logit sample to 17 from 29, so the results should be interpreted with caution. These results are available on request.
Because growth takeoffs are comparatively rare events (with a less than 5 percent unconditional probability of occurrence in a year), alternative estimators that are more robust to the problems associated with rare events in the logit model (for example, attenuation bias in small samples) were also tried. In particular, the model was estimated using (1) Firth's (1993) bias-reducing transformation of the log likelihood; (2) King and Zeng's (2001) procedure for the generation of approximately unbiased coefficients in logit modeling; (3) the complementary log-log transformation, which helps account for skew in the distribution of the dependent variable; and (4) the random effects logit model. As seen in Table 6 , the signs and magnitudes of the logit coefficients are similar across estimation methods. The dependent variable is a dummy variable for the start of a new growth takeoff. Indicators (variables) are defined in Appendix 1. Heteroscedasticity and autocorrelation within country robust standard errors are in parentheses under the logistic regression coefficient estimates. *, **, and *** denote significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 1/ EMDEs = emerging market and developing economies. 2/ AUC = area under the receiver operating characteristic curve.
IV. LESSONS FROM HISTORY
This section looks at five individual experiences of growth takeoffs in developing economies to provide more details on the policies and conditions that affected these countries' macroeconomic outcomes after takeoff. The cases include two economies that pursued industrial development with very different growth strategies (Brazil and Korea, 1960-80) ; 20 a resource-rich economy that diversified into manufacturing (Indonesia since the mid-1960s); an economy that is shifting into commodities (Mozambique since the mid-1990s); and an economy driven by manufacturing activity (Cambodia since the mid-1990s). Rather than a discussion of the detailed country experiences, which is already available for some of these cases in the development literature (see the references for each case study), the focus here is on drawing out differences in these countries' growth and investment strategies, the financing of their savinginvestment gaps, and policy measures that affected productivity and competitiveness.
A. Brazil and Korea, 1960-80: Strong Takeoffs but Diverging Trajectories 21
These two experiences emphasize the importance of mobilizing sustainable finances for an investment-driven growth strategy. Although both these economies focused on industrialization, Brazil increasingly relied on external debt to finance its saving-investment gap, with the situation exacerbated by large public dissaving. Korea started with a much worse current account position than Brazil, but strengthened its external balances with greater fiscal discipline, higher domestic saving rates, and strong export growth.
Both Brazil and Korea experienced strong growth between 1960 and 1980, but their post-1980 experiences were diametrically opposite (Figure 11 panel 1) . In Brazil, output per capita stagnated for more than two decades after a debt crisis in the early 1980s. In Korea, after a recession in 1980, the economy regained momentum.
Although both economies pursued industrial development policies, they had markedly different growth strategies. Brazil's growth model was oriented inward, with production geared toward its large domestic market. Import substitution-which discouraged imports and subsidized domestic producers-was the cornerstone of the strategy. Growth was driven mainly by domestic demand, and export growth was slow (Figure 11 , panels 2 and 3). In contrast, Korea began to shift away from import-substitution policies beginning in the 1960s and became increasingly export oriented. Initially, the government promoted labor-intensive industrial exports, but in the face of increased protectionism for labor-intensive industries in advanced 20 Note that Brazil and Korea were not LICs at the time of their takeoffs, as determined by the chapter's baseline definition of a time-varying low-income threshold. However, their initial income levels were low in absolute terms, and their experiences portray efforts in structural transformation and development. 21 These Brazil case study draws on Baer (2001) , Coes (1995) , Pinheiro and others (2004), and World Bank (1983) . The Korea case draws on Collins (1991) , Dornbusch and Park (1987) , Kim (2008) , Kwon (1990), and Song (2003). economies, the focus shifted to promoting higher-value-added industries. Large-scale investment in shipbuilding, steel, and petrochemicals helped Korea become a leading producer and exporter in these sectors.
The ways in which Brazil and Korea financed investment, particularly after the first oil price shock in the early 1970s, also help explain the differences in their macroeconomic outcomes. Although Brazil's national saving rate was high, it did not keep pace with investment. The rising current account deficit was increasingly financed by external borrowing. Public debt also rose beginning in the 1970s (Figure 11 , panels 4-6). Overheating pressure intensified when policies to push growth were not adjusted after the first oil shock (Figure 11, panel 7) . Debt became unsustainable after the economy was hit by the second oil price shock combined with significantly higher world interest rates, culminating in the debt crisis. Korea also had a large current account deficit until the early 1970s, which was financed with foreign aid and external borrowing. However, the saving rates grew rapidly over time: the budget deficit stayed relatively low and the government encouraged both personal saving, through mandatory long-term saving for civil servants and other employees, and corporate saving, through a policy mandating low dividends. This helped narrow the current account deficit in the 1970s. Although it rose again after the second oil shock, it fell soon thereafter on the back of strong export growth. Fiscal discipline and strict monetary targeting helped keep inflation under control.
Policies in Korea were better aligned with maintaining external competitiveness and sustaining investment productivity, and these in turn were helped by macroeconomic policies to contain internal imbalances. The real exchange rate was maintained at a relatively depreciated level relative to Korea's trading partners (using step devaluations within an implicit crawling peg), exporters received a variety of incentives, and labor skills in key sectors were upgraded via vocational and in-plant training. The government put a high priority on increasing overall education levels ( Figure 11, panel 8 ). In the 1960s, when policy promoted labor-intensive industries, the emphasis was on general education. Later, when high-value-added industries were targeted, the emphasis was on strengthening engineering education and establishing specialized research institutes. And income inequality was relatively low in Korea even after takeoff, in contrast to Brazil, where income inequality remained high and educational advancements slow.
B. Indonesia, Mid-1960s to Present: Growth with Shared Prosperity
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Indonesia's experience stands out not only because growth remained remarkably strong over a long period but also because the structure of the economy successfully shifted from commodities to manufacturing. The development strategy put a priority on rural and agricultural development, and oil windfalls were used to develop infrastructure and strengthen health and education. Thus, growth was both strong and relatively inclusive.
Indonesia's takeoff started out with commodities and became more broad-based over time. Growth was led by the energy sector until the early 1980s and increasingly by the manufacturing sector afterward ( Figure  12 , panels 1 and 2). In the 1960s and 1970s, a large share of the government's revenue from commodity windfall gains was directed toward public investment in rural infrastructure, agriculture, health, and education.
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When the oil boom ended in the early 1980s, the government supported a shift toward manufacturing. Private investment and export growth were encouraged through 22 This case study draws on Temple (2003), Timmer (2007), and World Bank (2005) . 23 The contribution of the oil boom to economic development in other sectors also reduced the risk of Dutch disease effects. Moreover, the pro-poor growth focus contrasts sharply with the behavior often associated with resourcerich economies-namely, risky investment of resource windfalls. industrial deregulation and through trade, capital account, and financial liberalization ( Figure  12, panel 3) . At the same time, growth in the agricultural sector was supported by efforts to improve agricultural productivity, including through the adoption of high-yield seeds and increased use of fertilizers and irrigation-so-called Green Revolution technologies. Strong growth during this period was accompanied by sharp declines in poverty levels and relatively low income inequality (Figure 12, panel 4) .
Growth was also accompanied by macroeconomic policy discipline. The government used strict monetary targets to reduce inflation from triple digits in the mid-1960s to less than 15 percent by the end of that decade. Fiscal targets adopted in the late 1970s kept public debt relatively low (Figure 12, panel 5) . However, strong growth and macroeconomic stability masked some latent financial and corporate sector imbalances, whereby financial deregulation in the absence of adequate prudential regulation and supervision fueled a credit boom centered in the property sector beginning in the 1980s (Figure 12 , panel 6). The boom was financed by short-term capital flows in the context of a pegged exchange rate regime. In 1998, after the economy was hit by contagion from Thailand, Indonesia experienced a banking and balance of payments crisis. The economy rebounded again in 2000, based on stronger macroeconomic policies and structural reforms. Annual growth in real GDP output per capita averaged 3¾ percent in the 2000s, and Indonesia remained resilient through the Great Recession.
C. Mozambique, 1990s to Present: How Will History See It?
24
Mozambique's experience highlights the benefits of undertaking policies and measures that attract FDI to finance private investment. It also reveals the challenges arising from commodity-based growth, specifically the need for durable structural reforms that support broad-based improvements in productivity, growth, and living standards.
Peace and political stability have supported vibrant growth in Mozambique for nearly two decades. By the end of the civil war in 1992, Mozambique had endured nearly 30 years of conflict and was the second poorest country in our sample of LICs.
Growth was driven by a surge in investment, supported by improvements in the business climate. Investment before the takeoff largely reflected aid-financed reconstruction ( Figure 13 , panels 2 and 3). After takeoff, investment included public-private initiatives for infrastructure building to develop the resource sector. The government took several steps to make the economy more investment friendly, including establishing a one-stop investment center, improving investor property rights and contract enforcement, and providing generous tax incentives.
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Although investment declined after the completion of major infrastructure projects, growth was sustained with a commensurate rise in resource exports, particularly aluminum. Investment in the resource sector accelerated again in recent years, particularly in coal mining and natural gas exploration (the existence of vast offshore gas fields was confirmed in 2011).
Given its own limited savings, the government sought to attract FDI to fund its public-private investment projects. Improved macroeconomic policies helped provide a stable economic environment for such FDI, including by preserving relatively low inflation and reducing fiscal deficits ( Figure  13 , panel 4). Mozambique qualified for debt relief under the Heavily Indebted Poor Country Initiative and Multilateral Debt Relief Initiative, which freed up fiscal space for the government's contributions for the infrastructure projects.
Nonetheless, Mozambique's growth experience has been capital intensive and focused on resources. As such, its investment projects have generated employment only to a 26 Specifically, the government supported establishment of "development corridors," which created industrial clusters along major highways and connected these clusters to a port. A key project focused on processing imported bauxite into aluminum for export. Note that although we highlight the role of domestic policies, other factors also played a role in investment growth, including the country's vast natural resources, favorable global commodity prices, and continued donor support, as well as proximity to South Africa and recent alliances with other EMDEs. limited extent. It has also allowed only limited fiscal gains, given the tax exemptions for these projects. Furthermore, there have been only modest declines in poverty and income inequality, and slow improvement in health and education, despite donor support ( Figure 13 , panels 5 and 6). The country ranks among the poorest performers in the United Nations Development Program's Human Development Report. Moreover, although the FDI-and aid-financed growth strategy has reduced vulnerabilities related to external borrowing, it has raised the risks of Dutch disease effects that will need to be addressed.
Thus, the economy faces an unfinished policy agenda. In this context, the experience of Indonesia in the 1960s and 1970s in reorienting investment toward rural and agricultural development is illuminating. Key policy priorities for Mozambique include developing transport and energy infrastructures, continuing to enhance human capital, ensuring access to financing more broadly to attract domestic private investment, and expanding the use of agricultural land to enhance agricultural productivity.
D. Cambodia, 1990s to Present: Remarkable Strides, but Far to Go 27
Cambodia's experience underscores the importance of peace and stability as well as the importance of recent government efforts toward investment and development. It also illustrates the benefits of tapping into a vibrant regional production chain. However, Cambodia still needs to make significant improvements to its infrastructure and business climate to attract private investment and further diversify its economy.
Real GDP per capita gained momentum in the mid-1990s when reconstruction, macroeconomic adjustments, and structural reform bore fruit after years of conflict and political tension. Rapid growth has continued for nearly two decades, and output per capita has grown at an average annual rate of 6 percent over the past decade (Figure 14, panel 1 ). This suggests that Cambodia's takeoff is more than a postconflict recovery story.
Growth has been supported by a steady rise in investment related to the export-oriented textile industry, although more recently also to investment in infrastructure ( Figure 14 , panels 2 and 3). The growth takeoff was catalyzed by Cambodia's preferential access to the United States under the Multi-Fiber Arrangement (MFA). In fact, recent FDI shows promising signs of diversification in the manufacturing sector, particularly through outsourcing efforts by multinational companies that are responding to rising wages elsewhere in Asia, and these will likely increase with improved power generation. Thus far, the textile sector continues to dominate the economy-accounting for three-quarters of total exports of goods-followed by tourism and agricultural products.
Sustaining strong growth in Cambodia will require further economic diversification and strengthened macroeconomic policies. Although nascent signs of product diversification have been emerging, removing infrastructure bottlenecks and improving the business climate will remain critical for attracting private investment and for further diversification. Financial intermediation needs to continue to deepen, and financial stability must be maintained through strong prudential supervision and regulation-the credit-to-GDP ratio has quadrupled to 35 percent in less than 10 years and continues to rise unabated. Improved public debt management will lower risks arising from the potentially large contingent fiscal liabilities inherent in substantial public-private initiatives. Mobilizing fiscal revenue will help build fiscal buffers to meet the country's development needs, including human capital development through improved health and education (Figure 14 , panel 5 and 6). 
E. Takeaways from the Case Studies
The case studies echo the development literature in emphasizing that growth takeoffs are feasible under a variety of development strategies. Growth was strong in all five of these economies despite their different economic structures and strategies. Cambodia, Indonesia, Korea, and Mozambique took the standard route of promoting growth through investment and exports; in Brazil, investment was geared toward the domestic market. The degree of government involvement also varied among these countries. In Mozambique and Cambodia in the 1990s, the government focused on maintaining political stability in the postwar era--the key prerequisite for growth-and developing an investment-friendly environment. There was much heavier public sector involvement in Brazil and Korea in the 1960s, with varying macroeconomic effects.
However, a key lesson from these countries' experiences is that sustaining strong growth requires continued effort to reduce external and internal imbalances. For all five economies, the growth takeoff was accompanied by some narrowing of fiscal and external current account deficits, but not all were able to sustain this momentum. Where imbalances grew or where growth was excessively reliant on foreign borrowing, the takeoffs ended disruptively or were interrupted even after decades of strong growth (Brazil in 1982 , Indonesia in 1997 . These experiences suggest that today's dynamic LICs, now only 9 to 12 years into their takeoffs, should avoid financing investment by excessive debt.
A second lesson is that structural reforms can be instrumental in raising productivity and ensuring broad-based growth. In Korea, labor training in the export-oriented sectors helped sustain growth by moving the manufacturing sector up the value chain. In both Korea and Indonesia in the 1960s, measures were taken to upgrade agricultural productivity, infrastructure, and human capital, and these raised living standards on a broad scale. In contrast, growth from infrastructure projects and import substitution in Brazil in the 1960s did not alleviate income inequality. Similarly, the capital-intensive growth under way in Mozambique, with limited employment generation, may increase social vulnerabilities unless emphasis continues on improving productivity, education, and health. In addition, although Mozambique's FDIfinanced growth strategy produces less debt, it could produce Dutch disease challenges as the economy broadens its growth strategy.
Finally, these countries' experiences demonstrate that policies need to adjust to changing global conditions. Strong global growth, low interest rates, and terms-of-trade gains (or preferential access to larger markets) benefited all five economies at different times. Indonesia's timely shift from natural resources helped it maintain strong growth even after the end of the oil price boom in the 1980s and underscores the significance of further economic diversification for many of today's dynamic LICs. Brazil's struggle to adjust domestic demand to the oil price shocks of the 1970s exacerbated its external imbalances. The important lesson for today's LICs is to avoid procyclical policies despite the prevalence of ultralow global interest rates.
V. CONCLUSIONS
This paper examines episodes of growth takeoffs in nearly 70 developing economies or low income countries (LICs) over the past six decades, identifying a second wave of LIC takeoffs since the 1990s. Following a first wave of takeoffs in the 1960s and early 1970s, takeoffs fell in the late 1970s and 1980s as global conditions turned worse, but have rebounded in the past two decades. The share of LICs that sustained their take offs also increased sharply in the past two decades, with more than half of recent takeoffs, or one-third of all LICs, continuing to expand through 2011, despite the Great Recession. Recent takeoffs have lasted 9 to 12 years on average, whereas takeoffs prior to the 1990s typically lasted only 7 years.
Although the literature has argued that sustaining growth is more important than igniting it, we find that even just igniting a takeoff-as defined by an expansion in per capita output that lasts at least five years, with average growth during the period of at least 3½ percent-pays off over the long run with a 50 to 60 percent rise in LICs per capita output in the 10 years after the start of a takeoff, compared to only 5 to 15 percent for LICs that did not take off. This is an important message for LICs that have yet to take off.
The paper establishes some common patterns in LIC takeoffs across time. Both recent takeoffs and takeoffs before 1990 were based on higher investment rates and greater trade integration, setting apart dynamic LICs of both generations from LICs that failed to take off, and highlighting priorities for the latter. This is consistent with the literature, which has long emphasized the key roles of capital accumulation and trade integration in economic development. Export growth rose faster in dynamic LICs than in LICs that were unable to take off, and it was higher in recent takeoffs than in earlier ones.
However, stylized facts also suggest that current-generation takeoffs are associated with lower economic vulnerabilities than those in the past, as seen in declines in debt and inflation after takeoff compared to the increases in these imbalances observed in previous generation takeoffs. This is partly related to a greater reliance on FDI-financed investment rather than debt financed investment for the current generation. Other economic conditions that set apart recent LIC takeoffs from those before include more competitive exchange rates, deeper links with emerging market and developing economies in trade, and a faster-paced implementation of structural reforms and institution building, such as lower regulatory burdens, better infrastructure, higher education levels, and greater political stability.
The strong association between growth takeoffs and domestic economic conditions remains significant even after controlling for global conditions. The probability of takeoffs rises with higher global growth, initial size, years of schooling, and the initial level and increases in investment. It falls with initial income per capita, an appreciation and an overvaluation of the real exchange rate, and an increase in the public debt. Overall, the chances of starting a takeoff have tripped in the 2000s compared to the period before the 1990s, with domestic conditions and policies accounting for a majority of the rise. These regularities align with the literature that has analyzed factors behind sustained growth, boding well for today's dynamic LICs.
Despite their progress, there are many caveats to LICs' future prospects. With income per capita typically still a fraction of that in advanced economies, they have a long journey before convergence. Many of them experience growth in a few sectors only, and will remain vulnerable unless they further diversify. Their recent greater reliance on FDI flows-while reducing vulnerabilities from debt-financed investment-could raise familiar Dutch disease problems in the future. A related challenge is to ensure that growth results in improvements in living standards on a broader scale. The case studies are a reminder that takeoffs can fall apart even after many years of strong growth. In sum, today's dynamic developing economies cannot afford to lose sight of the need to continue with reforms, avoid major macroeconomic imbalances, and maintain external competitiveness.
APPENDIX 1. DATA DEFINITIONS AND SOURCES AND COUNTRY GROUPINGS Data Definitions and Sources
The primary data sources for this chapter are the IMF's World Economic Outlook (WEO), Penn World Table version 7.1 (PWT; Heston, Summers, and Aten, 2012) , and the World Bank's World Development Indicators (WDI) databases. All the data sources used in the analysis are listed in Table 7 . For indicators with multiple sources, the sources are listed in the order in which they are spliced (which entails extending the level of a primary series using the growth rate of a secondary series). For example, aggregate real GDP and real GDP per capita in constant 2005 purchasing-power-parity U.S. dollars are from the PWT, and where missing, are extended with data from the WEO and WDI.
Domestic Shocks
Bank, currency, and debt crises are from Laeven and Valencia (2012) . Conflict indicates whether a country is involved in a serious internal or external conflict in a given year in which the country's output per capita falls by more than 3 percent. This measure is derived from information on external and internal state conflicts from the Correlates of War (COW) database (The New COW War Data, 1816-2007 v4.0) and the measure of real output per capita detailed earlier. In the analysis, low-income country (LIC) episodes of strong or weak growth are excluded if they occur in the year after a conflict to avoid confounding a growth takeoff with a simple bounce back from a war.
Economic Structure
Export concentration is from Papageorgiou and Spatafora (2012) and corresponds to the Theil index on an updated version of the UN-NBER data set, which harmonizes COMTRADE bilateral trade flow data at the four-digit Standard International Trade Classification (Rev. 1) level. Exports to emerging and developing economies are from the IMF's Direction of Trade Statistics database. It is calculated by taking the sum of the bilateral merchandise exports data across all EMDEs (see Table 9 for country groupings) for a given country. It is expressed as a percent of nominal GDP in U.S. dollars from the WDI, extended with the WEO. National saving to GDP is derived as the share of real gross national product in real GDP from the WDI minus the share of private and public consumption in real GDP from the PWT. Real exports to GDP is real exports of goods and services as a percent of GDP, from the WDI, extended with the WEO. Real investment in percent of GDP is from the PWT. Real share of manufacturing and real share of resources in value added are from the WDI. Resources are calculated as the contribution of industry in value added minus the contribution of manufacturing in value added. Total value added is the sum of value added from agriculture, industry, and services. Textile exports as a percent of goods exports is from the United Nations Comtrade Statistics database. 
Global Conditions
Country-specific Variables
Note: EMDEs = emerging market and developing economies; FDI = foreign direct investment.
External Policies
Aid flows is from the WDI and is deflated by the U.S. consumer price index to obtain real aid flows. The current account balance in percent of GDP is from the WDI, extended with the WEO. Foreign reserves to GDP is from the External Wealth of Nations Mark II Database (Lane and Milesi-Ferretti, 2007) . Net FDI Flows as a percent of GDP is from the IMF Balance of Payments Statistics Database (line 4500). Trade openness is measured as the sum of imports and exports of goods and services divided by GDP. The individual components are from the WDI, extended with the WEO.
Global Environment
Global growth is the world GDP growth aggregate from the WEO, weighted by purchasing-power-parity (PPP) GDP. It is then extended by the growth of the aggregate GDP PPP levels from the PWT. The U.S. real interest rate is the U.S. three-month Treasury bill rate (secondary market, annual average) minus the realized U.S. inflation rate, expressed in annualized percent. Both the interest rate and the inflation rate are from Haver Analytics.
International Relative Prices
The real exchange rate comes from the PWT and is the price level of GDP versus that of the United States. The real exchange rate deviation is the residual from a linear regression of the log real exchange rate on the productivity differential of the country with the United States, as proxied by the difference in log real GDP per capita with the United States. The real exchange rate change is the percent change over a five year period in the five-year average of the real exchange rate. The trade-weighted terms of trade is the percent change of the terms-oftrade index constructed using the deflators of exports and imports of goods and services and the series of GDP, exports, and imports of goods and services in nominal terms-all from the WDI and WEO. In particular, the terms-of-trade index is calculated as the ratio of the export price deflator exponentiated by the share of exports in GDP to the import price deflator exponentiated by the share of imports in GDP.
Monetary and Fiscal Policies
Credit as a percent of GDP is from the IMF's International Financial Statistics Database publication and refers to bank credit to the private sector (line 22D). External debt to GDP is from the External Wealth of Nations Mark II Database (Lane and Milesi-Ferretti, 2007) . Inflation is calculated as the log difference of the consumer price index (CPI). CPI data are from the WDI, extended with WEO data. Public debt is from Abbas and others (2010) taken as a ratio to GDP: the GDP data are from the WDI, extended with WEO data. The public-debt-to-GDP ratio is then extended using the change in external debt to GDP.
Structural and Political Conditions
Constraints on the executive is from the Political Regime Characteristics and Transitions Database (2011) but rescaled to zero to 1(from 1 to 7): unlimited authority equals zero and executive parity equals 1. Educational attainment is measured by years of schooling from Barro and Lee (2010) . Income inequality is the Gini coefficient of household disposable income from Solt (2009) . Life expectancy is from the WDI and refers to life expectancy at birth, in years. Poverty headcount is also from the WDI and is the percent of the population living on $2 a day in PPP terms. Regulatory barriers and size of government are from the Economic Freedom Network's Economic Freedom of the World 2012 Annual Report . These indices are from zero to 10 with 10 indicating the most freedom (lower barriers and smaller government size, respectively) but are positively transformed (10 minus the original values) so that higher scores indicate more restraints and larger size, respectively. For poverty headcount, regulatory restraints, and size of government, missing data in intervening years are linearly interpolated to obtain a time series. Telephones per capita is from the Banks and Wilson Cross-National Time-Series Data Archive (2012) . The data are expressed in units of telephones per thousand people.
Transformations for the Logistic Regression
Variables used in the logistic regression appear in one of three forms: (1) initial-the once-lagged, backward-looking five-year average, which captures the average behavior of the variable in the five years before a potential takeoff; (2) contemporaneous-the current year, forward-looking five-year average, which captures the average behavior of the variable in the first five years of a potential takeoff; and (3) change-the difference between the contemporaneous and initial values of a variable as defined here, capturing the average trajectory of the variable from before the takeoff during the first years of a potential takeoff. The moving average in each case is calculated only if there are at least 2 nonmissing observations for the indicated variable during the window.
Country Groups
Advanced economies comprise the member economies of the Organization for Economic Cooperation and Development before 1990, with the exception of Turkey. The other economies are classified as emerging market and developing economies (EMDEs). At any given time, LICs are defined as economies in which output per capita, averaged over the previous five years, is lower than the corresponding low-income threshold, which is time varying. The lowincome output per capita threshold represents the bottom 45th percentile of EMDEs' output per capita in 1990 ($2,600 in 2005 U.S. dollar PPP terms).This threshold is then spliced back for the pre-1990 period and forward for the post-1990 period using the average growth rate of global output per capita during 1950-2011 (about 2.3 percent per year) to obtain the low-income thresholds for the whole sample period. To ensure that the results are unaffected by very small or very large economies, the analysis is restricted to economies that had an average population of at least 1 million but no more than 500 million. The latter restriction excludes China and India from the group of LICs. See Table 8 for the country composition of each of these analytical groupings. For each of the bar charts comparing cases and referents from Figure 3 onward, a constant composition sample underlies each of the panels to ensure comparability within the group of cases or referents across time.
The sample of country episodes is divided into four nonexclusive groups according to their economic structure. In particular, the analysis uses data from the WDI on sectoral value added in local currency at constant prices to classify the country episodes as predominantly agricultural, manufacturing oriented, resource rich, or "other." The exercise starts by constructing the shares of each sector-agriculture, manufacturing, resources, and other-in total value added and considers nonmanufacturing industry to be resources.
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The 10-year average of these shares is then calculated from the start of a growth episode or from the first year for which a country episode is considered a valid referent. A country episode is classified as predominantly agricultural if its 10-year average agriculture share is in the 70th percentile for the whole sample of country episodes between 1960 and 2011. Similarly, a country episode is classified as manufacturing oriented (or resource rich) if its 10-year average share of manufacturing (or resources) value added is higher than the 70th percentile for the whole sample of country episodes between 1960 and 2011. The group "other" includes all country episodes that were not classified either as predominantly agricultural, manufacturing oriented, or resource rich.
For country episodes with insufficient data, the grouping is complemented with WDI data on rents from resources. There were a few cases for which data for an industry were available but not their decomposition between manufacturing and nonmanufacturing. In these cases, a country episode was classified as resource rich if its 10-year average resource rents as a percent of GDP were in the 70th percentile for all country episodes between 1960 and 2011.
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A country episode was classified as manufacturing oriented if the 10-year average of its industry sector value-added share was in the 70th percentile of all country episodes between 1960 and 2011 and the 10-year average of its resource rents as a percent of GDP was not in the 70th percentile of all country episodes between 1960 and 2011. Tables 1 and 2 present the list of strong-growth country episodes grouped according to their economic structure. 30 Nonmanufacturing industry value added is a proxy for resource-related value added, because this sector includes not only mining and quarrying but also construction and utilities. 31 The WDI resource rents are defined as the difference between the value of production at world prices and total costs of production for oil, natural gas, coal, minerals, and forestry. These series are calculated at current prices and are thus affected by changes in international resource prices.
